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ABSTRACT: 

PROBLEM TO BE SOLVED: To enable via holes to be improved in not only 
processing accuracy but also in processing efficiency by a method, wherein an 
insulating layer is changed in a material, and a circuit layer and the 
insulating layer are subjected to a mixed processing system where the 
insulating layer and the circuit layer are separately subjected to different 
via hole process ings. 

SOLUTION: A resin coated copper foil(RCC) 43 is laminated on a copper foil 
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laminated board (copper clad layer: CCL) 41 , possessed of a circuit pattern 42 
on both its sides and thermocompressed, after the pressure-laminated RCC 43 
has — * " 
-be'en irradiated with an Nd-YAG laser beam 1 so as to remove acppperfoil layer 
43a, the parts of th'e"^ressure-laminatedlRCC 43 where the" copper foil layer 43a'" 
is removed are further irradiated with a CO//a - — 



COPYRIGHT: (C)1999,JPO 




07/16/2003, EAST version: 1.03.0002 



(19)H*B»l1F;f (JP) 



<i2> ^ §1 ^ ^ ^ (A) (iimmm&mm^ 

i^H^ll -266084 

(43)4iiiH ¥iail*F(1999)9«28H 



(SDrnta- awiss^ f i 

H0 5K 3/46 H0 5K 3/46 X 

N 

3/00 3/00 N 



ism^ m m^o^sm fd ir m) 





4$R710-357019 


(71)W81A 


591003770 










(22}ttUBIB 


¥J«10^(1998)12^ 2 0 








1997-6 5362 


(72)«l!W 


# m !R 




1997^12^ 2 Q 








mm (KR) 


(72)f8W« 


^ m m 














C72)5»B# 


9 « ft 














(72)%<»9 










;MIE^BST^a«^BaE»il70-58 






(74)<mA 





(54) smom] 0mmimsmL(omtism 



(hole) ino:»^<o;?ii=3rA>-r]!iio^$^ i«fj±$-fr 

WIS (copper clad layer;CCL) 
4 1 tl/^-'y^ifilfiEW^^^Xfc^ ( RCC ) A3i 

C C 4 3 iJ^ma t m*;^ J: a tN d - YA 
21^— r-^^MML. «oTV^S^i^'yffi®fe4 3bSr 
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(2) 

1 

(CCD iztmmimt. ±ssmm±^zm^zmn 
mmmfRizw^yismiimm^tvtzms (rco 

'y^itimLi>zm&ff)m2mw-<i^-y^^-t^ 

±sm2(iimm^mw&^tifzmi±iztmmi:m^ 

jiEm 1 mmm^mi>zh?>^ i m^^-i^~>tm2 mm 
m^miz$>hm2m^i'-ybinm.-ti>i^'rri-^-j^ 20 

tN d -YAG^-if-^ BSJttTg/Ml<OJ:^?S« 
mim^^iif::&Mizc O2 »f-S:!SStLT JJBIS 

[it*B2] ±mu=jyimmmmmii:^-t^^>'m 

Uiy'yij'n—T- ^ y^^tlf::^ (re s i n-c oa 

t e d-c oppe r-f o i 1 ; RCC) T'fcSCli: 30 

imm] ±siui^ymimi^m(r>m^i}^2o 
0 /X mjjiTfc^rs i fc ^i^fSt -rs b> KT -yr^mm 

5 ] ±SN d - Y AG U-if-Jia^J±V 
— r-aSiJ^ 2 0 0—130 OmWcOlgHi: St^N' 40 
/l^X^iS^ (repetition rate)Sl~ 
2 0kHz iOliHtCtf d ^ b i:W^b-t?> bVPh'T •/ T 

imrn^e j ±en d - y AG^-if-jiocai^mw 

— f-b*-ixt b'-AiOia (bite size)S:l 
~10/xm. W-1f-b'-A<7)^ai5fflg£l~5 0min 
/s e ^"{XSt (numbe r of passe 

s ) i i~i Ov't;^. Jio:i^<o*-;KO:*:^$tcov^T 
<0||iEffl (effective spot size) 
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m. XAM"^;HlHESc^ l~1011I*><J:t^b-yf-5:4 0 

um&.r<^miz^-ti;ib i:'mbi-?>mm5m 

irn^i ] ±MC 02 P-if-<7)JnJ^t4>'NVPx 

^affl^O. 1~1 OOmsec. VNVl^Xi|i?rl~l 00 
//sec, >''C7l'XSc?r 1~1 0|lIt3J:tfx:^i7P^-Sr 
0. 7-^-2111 J(r>SmbLxno Zbimibi-i>m^ 
1 lE«<7)b'7l^ K T -y r#^EpeJIllSli«Sc7)i?Jt*«. 
[it*Ji8 ] iJBb'T*-;K7)jtS(i 2 5—200// 
m<0Wc:5:S-Ifc5!mSi:-rSii3£iilSa«0b';l'K 

r «y rmmmimm<7ysm^m, 

(CCD tlfiiSlSraSL, ±^5Sl±{c|g{=IlIS5 

T#®9JeJI118S»Rc7)|Ei&:trSt=i3V^T, 

m 1 mSS^^^'-y 5r*-f-S^ 1 9i©Jlil»SA«?^)«$n/:: 

smmmmzui^'yimmmm^ivfim (rco 

^mmLx. im. Msttmsb. 

jmm. im^tu^iisMmmmtzwjymmsip 

nm^tu::msizmmn^(r)tiib</)}zTt^-fi^f:mm- 

±£b'r5^-;k*^^$fut««t;< y^m^nmf} 
izmmtij^ y^m^m&Lxmmmm^izmm-th 
mb. 

JJIX >y^ tfeS«tElf««m2 HIKv^^J'-ySrirr^ 

<m29JBiJIilSS»?^m-rSSP&fc . 

±^2 9]JS!lig»B*«m$tt/v:fflgtMtc Ji^S« 

mmzwjywmsii^nm^tuim^rmmLx. m 

'^mmmim&^ivn:wis±izummi:mfS. 
-r^mb^^^. 

JJjm 2 EPBdHlffiflfc: & sm2lBIS8>'N-^'->k^3Ql)80 
EIS&«fc* SIB3 |Bll&yN-:J'-y t iW^h b'r*-;P 
{imgcOfiSfcN d - Y AG Lxw^m 

coissmmmizi^i^ym^imm^titimi:^ 
xmm. iMmii'm^^Mi&Mizcoiu-^- 

WMMizu =jymmsimm^tirzmsff)u i^yi^x 
f^Lxm^L. 

im^immmmzh^m i m^^^^-ybmseam 
mmizhhrnsm^^-^is^-yb ^s^s brj^-zu 
im^^msizN d - YAGi^-if-^Hgjt Lrg/jN^ 
(om2mw^:!'-ytx^xm^^. ±ssEW<i!'-y 
m^^titieMizc 02 i^-if-^Bgi* urm i m 
j^i^-y±mzm-yx\,^h±smmmmizui^'yim 
mHtm^tif::m(r)Wjyiitxm^Lxm^'t^^ 
b imb b> F r -y r^aEpejuiBascT^^r 
a. 



3 

im^m 1 0 ] mi^i^ymm^ffmuii:}^^^ 

^^l^j/yjEfS^-T -f yy^^tlfc0S§ ( r e s i n - c 
oated-copper-foi 1 ;RCC) Thi> 

imm 1 1 1 mui^'y¥&mm¥m. ( t g > 
[is*fl 1 3 ] ±SM 1 WBijiii?sst:$>sm 1 mw^ 

t ?|2 E|JeJIl|»atfoS^2 
^■rS t'T*-;WgJ«<7))t*<?5N d - Y AGl^-^-Jn 
JJkn-ii\y—f~iSiiJi:2 0 0-13 0 OmW<^«Hfc 
Hl^^^J'^JSSSS (repetition rat 
e) i^l~20kHzcOffiilKffa::i:^!^i:-rSii 

[ii*Jll4] JiENd-YAGU-lf-Jnl^Wi 
l^-- r-b'-Ai: h'-Afc (bite si 

ze)^l~10/iin. l/-- r-h'-Ac^iMS^ 1 
~5 Omm/s e c ^ ( numb e r of p 

asses)^l~l OyN'X, JlO:^*-;K0:;^# $ 
t'OV^Tf'JWEfi (effective spot s 
i z e ) 5-0—4 O/zm. LTxyN'^f 1 — 

10 0/zm. XyNM^;H5]gSc^l — 1 OlHlfcitXtr y 
f-54 O/tmWTc^^fcg^S^fc ^!B®t-rSff 
3iBKOt>HT-yr^«QlSllHl»««<0Sii^r 

m, 

fl^±>^V^XSMSr 0. 1 — lOOmsec. 

1 — 1 OOjuse K7P;^j@[$^l~l Olilfcit^X:^. 

;P=¥-i&0. 7-2mJ<^irafcLTff3ii:i&!^i: 

■ri.ii^9aKc7)bVl.FTvrt^S9i)iilIiIS8^eoS! 

[ffl^ 1 6 ] ±Em 1 EpeJlHl8j}fflfc:*>Sm 1 [HI»^^• 

9-ytm2^mmmmizhtm2mm^^9-ybi:m 
^-rab'T*-7H±-e«oi:s*»'2 5—2 0 ojuin«7)iM 

imm 1 7 ] ±!E^ 1 eummmizhm 1 
^-ykmsmmmizhhf^smw^^-ybim 

mt& b'r*-;l^€OJt46<?)N d - T A G k-lf-Jn 
JJk(\ri±U—f-tili]i:7 5 0-12 0 OmWff)mib 
jEiCVt^l/X^adS (repetition rat 
e)5-5. 5—8. OkHzWlOTtffdCltS-i^i: 
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[11^18] ±SNd-YAGV— tf-JlDBfemi 
V-if-b'-A t b'- A i: OPcOiESI (bite si 
ze)$:l. 5—4. Sjum. f-b'-A<7)^l!»SE 

1 5— 2 4mm/'s e ^"?XjS[ ( numb e r 
of passes)?: 2— 4>''<X, iniXft<0;Jt— ;K0 
:*C§$tOV^'C<'>ffliEffl (e f f e c t i V e spo 
t size) ^30— 50//m. bTXM°>f 
S5-3 0— 5 0)um. X^^•^-^;H5I^$:2— SHItJJ: 
10 tJfb-y^^ 1 5-4 O/zmCOKHt^^SCliiSrlta 
fc-rSft*Bl 7iaaob';PKr-yTt;®R]JSiJl5lSSS« 

ybmssfmm'^mizhmsmwi^-ybi:^^ 
t b*T*-;Wg)«<0Jtft<7)c 02 u-i^-ff)^vuxmM 

iO. 1— 1 OOms ec, /-^/UXig^l — 1 OO/fs 
e c . fVl-X^i: 1 — 10 Hlfc J:t^x:f./U:^f-S: 0 . 7 
-2 m J coSHtC LTtT^ ^ i: S:^frsa*]a9a 

^-ybm3mmmiziii>m3mw^^~ybim 

iK^Sb'T*-;HiSKb'r*-;K7)BS*i2 5-2 0 
0 xi m«»C^r& ^ fc 5 i^Sfc 9i2aob' 

[ii3t«2 1 ] mwi^-yim^^tifzmsm!& 
(CCD t«5SB^a«L. ±s^sm±izmizmm 
nif-yim^-t^jMiiimLxn^tih bVPHr y 

30 msmmzu i^yi&mmm^tvfim (Rcc) 
jmm. w±^tiJ:i±Mmmmmzwjym!(i»i3^ 
■timb. 

{c#a-rs> y^mi:m&Lxmmi:VMfnzimth 
mb. 

40 JJESI2BJej0S8«*Jm§ix;tS«t:Mfc:J:^^sa 

mmzwjywmimm^itf:imsi:mmLx. m 

L. '?-<0±fc^«ydE-aS-»j£L:tm, IS3|IIBA-:J'-y 

Sr^rrsn 3 mmmmimm-tmb . 

mmmMmmmmmmLxm^xtimn 

m^^'^iS'-y^^h^nrnmrnm^i-tm 

b. 

±sss$nmmmm&^td::ms±izu.mmm 
■thmbi:is;^. 
50 'j^^j:<bi>-mik(^efmmm(Dmi^^^^-yi^ 
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mmzui^ytmmmm^tvkmtowjyi-kxm 
imim2] iMii^'jymmHmcrmsii:^^^ lo 

i^Jk]yi^yifia-f -f y^SiXfc^ ( r e s i n - c 
oated-f o i 1 ; RCC) X'hh:ibi:W&t-t 
SiSS«2 laaotVPKT >yr^®R])9IIIllSfflR<0S 

[it*a2 3 ] iJBi/x^ffiSitijttK^iaj^ ( T g ) 
*ii 1 5x:&ihiz^j:i>^ti:msLt-ri>m^2imm 

[if*a2 4i ±m\^i^ym^ii^m(r>m^i3^2 

0 0//mJilTt^rSii:5r#at-rSilS3l2 iSm^O 

mt&wmmmmzm&^ti. ^<o\i'T^^-m&(D 

;tto<?5 N d - Y A G l^-f'-JIOafeWi l^-if-ail^J S- 

2 0 o~i 3 0 omwcoiKHt mizj-ii\^x^mc. 

(repetition r a t e ) 2: 1~2 0 k H z 

[il*«26l JrMNd-YAGV-if-aiOI^fefHi 
P-if-b'-A fc b'-A t <7)S<0IEJ8I (bite si 
ze) Srl~10Aim, U— f-b'-Ac7^«^^ 1 30 
~5 Omm/s e c , /"?XjBt ( n umb e r of p 
asses) 5: 1 — 1 O-'N';^. mr^rt^-fUrKkt^ 
{Cit^SliiEfi (effectivespot siz 
e) ^0~4 0;tnn. ^LXXJU^)l^1^i:l'^l 0 
Oum^ -^^HH^S: 1 — 1 0 UliSit/K" -/-?•$■ 
4 0 /X miaT<7)ffiHtCg^ i>Zt mfkt -r Sft*a 
2 5l2a«bVUKT /r^«Epej[ll»lffiScOS^:&&, 

[it*«2 71 ±^S<^SMiO/c«><Ob'T*->'Wi 

0. l~10 0msec. >'^;l'Xil^l~10 0/zse 
c . fVVxm: 1 ~1 Oiafc J:^Xx;^;^=^-S:0 . 7~ 
2niJ<7)|^fctTff3ri:S:#aftSa3S«2 Ig 
KiObVPHT-yT-^SEpeilHlSSaK^OSiS:^. 

tOEg:!E^2 5~2 0 Ojum<7)»C^:Sii:^!Nfafc-r 
*»*:B2 lIBaob'/PHT yT^flaeilHllSfflROS 

[if««2 9] ±ESia««S^<Ofctf>«b'r*-;Wi 50 
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^Lti\.^m\Wbmmiizm^^ix. sKb'T*-;wg 

^<??itA(^N d -T A G W-if-SlO^bmil'-if-ai 
:^)S:750~1200 mWCO^fc 
^(repetition rate)$r5. 5~8. 
0 k H zomc^f d i: S:^fc-rSi9SJ«2 1 IBS 

<7)b> Hr «y r^lEpeiJiilS&fflgioiSBS:«r^. 

[19^3 03 ±ENd-YAG^— r-MT^i 
l^-- f-b'-A t b'- A OSOffiJi (bite si 
ze)t-l. 5~4. 1^— !f-b'-Ac7)»«l3[ 

1 5~24mm/s e c . f^Xf^ ( numbe r 
of passes)^ 2~4v\';^, lmi^<^il^—)W) 
±^ ^iZ-OWXffMSM. (effective spo 
t s i ze) ^3 0~5 0/xm. ■?■Lt:x^^•>f:^;^rt 
@$^3 0~5 0jLtm. xn>f-^/HBI^^2~5lHH3J: 
t^b y 1 5 ~4 0 // m«7)|ffl{;:^gi-S ^ i: S-lta 

fc-rsii*ja2 9S«ob-7u KT-y r^flEpemiBiss 

[itS«3 1 3 ±E«fSo^ofca6tob'r3^-;Wl 

m^L*j:\.^m\mmmzmm.^ti. siib-T*-;wco 

0. 1~1 OOms e c. 1 — 1 00*ts e 

c . i ~ i o lllfcitJfx;^;^^-ifr o . 7~ 

2 m J <7)|iBat tTfif 3 i: i&^a t-rSif ^2 1 E 

«<o^JiEpe!iiiiB}«igigii:^. 
imms 2 3 JMra<^)g^»^«><ob'T;^-;Wi 

■?-<7)ttS3&*2 5~2 5 0>umiOKHfc^r5>I fcS:«Fat 

'y*j:<hi>3mr>m^nmzw^-t^<m^^ix. m. 

\LT^^-)V(rjimi<nti»i<rHi d - Y A G I^-^-OjIlX 
^iP— r-«ai*^ 7 5 0~ 1 2 0 OmWcoKfflk 
WiZ^^)VX^^mL (repetition rat 
e)5r5. 5~8. OkHziO^Hfcfi^^ClfcSrlfafc 
-r4fS^2 1 E«COb>h-T-y T^a9lS0@?SS«« 

[lt*:S3 4 3 Nd-YAGV-lf-Jltr^iU- 
-f-b'-Ai:b-Ak(?3ra<;5ffiji (bite siz 
e) Sri. 5~4. 5 urn. U-^~\i-J^<omSm. 
^ 1 5~24mm/'s e ^"CJ^^iS ( numbe r o 
f passes)!: 2~4^n*;^. Jol^^-ZKO:*: 
gi^tol^TiOttiEffl (e f f e ct i ve spot 
size) S:30~50/xm, ^LTX^M-tyl^rtg 
^3 0~5 0/zm, X>'M-^;HB]SKB:Sr2~5Il]tJj:t/ 
b -y f-J: 1 5~4 0 mOlEHfc^^S >I k Sr^Si: 

■tim^3 3i^cob>Kr -y r^sasomsMgio 
iJ^^:< k t smo'^mmmmmzimt'^KB^^ 
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j:^WVVXmWii: O. l~100msec, JV]^X 
«i5:l~100//sec. ^Vl^:^WLi:l^l OHtJitX 
x;^^;l.^-SrO. 7~2mJ<0KHfc:LTtf d^fci^ifip 
mt^tm^2 liEKOb'yl/KT-yri^SWB'JIllKa 

S^t'T*-^K^KS*«2 5~2 0 0/xin<7)ffiHt=SrS 

[00011 

^i^^ii^ye^-^'. vt 

(multi— layer printed circ 

uit board) <7^:trffitraL. iOSaaifcfi 
ESS* t mm t <o*-;Wnii^Sfc-r ss^lno::tnEt 
fci (hole) MJM&tmi^)mifii^±-t 

[00021 

^l^gK (copper clad laminat 
e 'CCL' tV^3 ) 1 KOWBtM^^^ 

:^(photoetching) ^m^x'e&smw^ 

(resin coated copper foi 
1 ;WT. *RCC' tU3) 135-S[«LT, -J-ttS- 

-;K V i a h o 1 e ) 1 S^HHlUrilSIB^ -y^ 
(electroless plating) "^S . W 

y±{CJiSC7 * h WJX h«(photoresis 
t I ayer) ^JB^-rS. 
[00 0 31 ^LiOi^^rRCCSrfOfflL/^r^aepeilHlJS 

wm'mmit. ■e<o»srtfc:h'r*-;i'osio:^r* 

^:X>yf-y/ ( c h em i c a 1 etcing)fcj: 

- ( 1 a s e r ) t J: ^mL-thli^tbh . S 

TP-lf-HllXt J: S*ffiS-±tcf Offl Lr i^S . 
[00041 iJBV— f-^f ilffl Lfc^«EPBlllHlSJ«Si 
e^KSfcfcl-^T, «aaixdfi/-?-k-1f- (exc i 
me r laser) Jrfljffl Lfc^f^i^fflV^^ixT* 
t. x^i^-7-^-if-2rfflV^t:b'r*-;PS- 
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jgjati-s:trfficoi®^tt. xdfi^v-v-ir-^fflv^i.i$ 

ffiCfci^t^rffig^ ^ ;l^Aft*^ ( c o p p e 
r foil coated with organi 
c f i 1 m) t>f >f— >^;t:— ( i mage 
hole mask) ^ffllr^^ttilJf^r^^V vpfl^ 

act:, ^f«®7 -f t-CFR-4«® 

10 c:«0J:d^:x:^E-$/-7-w-if-fi) 

V-U— r-iOtt*) 0 fc-V^^U— f- ( Y A G Las 
er;Yttrium Aluminum Game 
t Laser) Srifllffl UT^SEpeJIilSlffiSSriBt^ 
(;«cSf5B#t1^ll9 8-7 9 0 2^) 

[OOO5l±Se*&ttaiOtc05^<7)J:3tc:. CCL 
2 l±fcaScO5?:SAJ0SratTEP)9JlllS5^N-^'-:^2 2 
yN-:J'-^2 2*geri£$ilJtSKtRCC2 3 
20 -eft^WatJitflraEEa. ±iBRCC2 3 

BK-rs, a^, x^fi^vu-if-^^jfflLT^wwsom 
mm:t^m^. xdrs^v-v-if-jifflistcjfrs 

JllI*«LU3t», RCCCO^lS-^tox-yf-y^t 

hi. L**L. -V^lx— r-<i^?Sfc:MLTt,JlOj!)J^ir 
|gfc:^:S:t«^?SI^O^:4^>c7)x y ^y^/f^^ SL^r 

{i. RCC2 3<':^2 3a^^*^-e^7)i^ffigg 
30 2 3 b tb'T5i^-/I/2 5<OjlOJ5^§^tflt>ixS. "^i^ 

I'-^-izi *) b'r*-;w^fi!ta, fflS2 0 «H 1 0 

(BXDXdiz. m^mmindi::)f>m'mm «y ^ 

(electroless copper p 1 at i 
ng) ^1tV^b'r*-;l/2 5<0rtffll?:ffl;<>y^^. JJ^l^ 
•C«»C u ^ y ^ ffV -y ^« 2 6 ^B&iti ZbiZ 
J:i3b'T*-;l^2 5cOrtffi!l^^ii$-frS. -etf. RC 
C<Dm2 3 a±tSi^lca«OS3t. S«iS:iltS 

^fl6pellI^ISla«y&f^l'^>i^-&. 

40 [0 006l±£;MSKffl!^*^llll9 8-7902# 

izm^^titimBiimm^6m.<r>i:Tt^-)immm 
f^±'ti(7)A^^-r^ b'r*-;uwiiiiiie*is^'#*B 

a«^{iRCC 2 3ff)mS2 3 a<0;^i5r<J>^l'>''yffi 
i^fi (resin insulating laye 
r) 23btXtlCL^tltt:ibiZ. 01 1 (A) coi^ 
>'^^'— >'22«05|dig (end-po i nt) 22a 

izi3\>ycmm^tiizttfi^m?>. i<^^. *mm 

^•y^^^TOi:Wi.t'tHl 1 (B)c7)J:dt:. b'T* 
50 -;P2 5tJ:S>'N-:5'-yffi5^<0^**5|Jf&i:^S^ft 
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±iac C L 2 1 hmf^^-y 2 2 iOgS ^ ^< "tS i: 
^V^IiRCC<^)|feg«2 3 b«0^$*^<^l.i©^«. 
P— !f-m^fl:*^tl.ief, 01 2 (A) <0J:5tc. 
±EccLo>'N-:J'-y2 2*«^-cJio:Tt'i.. 

^*tli(::t5V^T012 (B) iOidt, »2 5/im<0S 
$-e^-y=¥fl2 6S:}glSfii, 012 (C) C0j:3t. ^ 

^ y#«2 6)!)CF^tCjtffSnSJ^. mcrtvii^) 
Xyf-y^ (a 1 ka 1 i e t c h i n g ) (?)SXy 10 
^yi^mfTimk ( a 1 1 a c k ) fci 00* "D" fcfc 

[ 0 0 0 7 ] J6^, -^^^Ix-if-ti S^ilEpeilllKia 
[0008] St. -^^'W-if-c7);^SrfflV^Tb'T*- 

7W^lDXf SJ©^t±. b-r*-;i'^ J: Offlmclrai^s 

;ttot:{i^2 3ai:Vx>a5gl2 3bt(?>-^i£-5t 20 
fc:X>'NM-?-;l'^i^ (sp i ra 1 step)-ClniX 
1*. hWN'y:*^ (trepan step)fc:J;S2 

fe:J:5b'T*-;l-<0jio:iiW*<0MS«5rl (^i:ie 

MSr±{fih.(f . N d - Y AG ^— f-?rfijffl LTH 1 0 
( A ) «7)J: 0 ^tRC C36^coSS[Ob'r*-;i/Jni<o 
»2 5;Jt-;l'/m«Djnia[St*»Mf.:5:>'^ft-& 30 

[0009] icoi 5^:^ft^S:)»i«5-rSt»6t. 

¥8-27967 8^^mki\im^<r>?i.i:mm^zmk 
a. fcgB&cojU— r-^ffli^Tb'T*-;i^i&Jin: 

13 (A)~H14 (C) tr^^idt, «S^>'N"-yH 
3 25^^tfCCL3 lt:;{f7X|^ (g 1 ass cl 
oth)ffl?<7)rwrV^(Prepreg) 33bt 
^3 3a&«flL-C, JOE, Mfet. 7-WrW^'3 3 

b timmi. wmf^y k 3 2<ofi[fi{cffls-r«.^3 4o 

3a^x>y^y^^{cJ:>)l^a. C02V— f-$-fiJffl 
LTTUTU^-fkl 3 3 b Kb'T*-;l'3 5 ^JgjS 

±iBb'T*-;W3 5t;:^f4c^»S-rs:frffi-c*>i.. 

[00 10] 

[^>B*«ft?si;L J: 3 fc-ri.ii!ji] ±smms-2 1 9 

6 7 8-^4i«Ji, Wm^C O2 l^—f-izi 19 JnX-r 
LTJnijftS5rl*I±3-&SC:tOT?'SfiJ^S>S. L*- 
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3&«j>-&. Bo*>, coiU-^-cm^i-^iz-thm 

»««eft:cO«WlltiOb'r*-7KOffJS*«-S 
T1SK . mzc 02 P— !f-o3l § S-:*c^ < tiUm 1 

5 (A) tsTTidtcb'T^-zPA^asat+dfeoasi)- 
*^i£')±**o#S!tftfcb'r*-;n^^iim«i^ y 

[0011] Jgtcflfecopgst LT±£SrSt iflJf^ 

STX-y^yj/tCiOl^i-tSClttiO, X yf-y^^lg 

::>j±l 0 0;umJilTco*-;i/&Snil.iSt^«o;^ii^r^.-f . 

^Lt^l^fc^f^ (mi smatch) 

HI 5 (B) COioiZCOiU-^-mm. b* 

[0012] *||BHtt. ±Ec7)(a!3fe<0^^i55t»-tS:t 

^im[\izm^*£hmmmmkm:^^th ^ t-e- 

[0013] 

[ii!ja5:ji?«(i-ri.feA<o^a] ±iBaws-aj«wfe«> 

(CCD {clfegaS:S«L, JJBie 

/i.*i.i.b>Hr>y7*|J«SiJejiil»aigoi8i:tra{cJ3v^ 
ixjiM^mmz]^i^yti&mmm'^fvf:i$m (^c 

C) 5r««LT, Mft, ME-rSSKt. ±E». Jn 

?Sfc:«^^cofc«><ob-r5^-;^^^gfi&t^gaigf:, ± 

£b'r*-;l';5^^$tut»Rt;< -/^^tfv^«^t 
ISfc . -y =3f U3tSSt0f^c7)SB2 mSgyN-^'-y^ 

^rr-«i<ig2fflieiiii?s«&jg^-rsgaigi:. ±12^29 

S-^;^^. ±Elll9if!llIIS&at&SllllHl!S^N':J'-yt 
^2 Q)S!IIilKJlfc:&l.m2 iHlS&A-^-y t ^ gfi^S b' 
r*-;UC N d - Y A G U-if- LTft/J-^ffi^^i 

Si. ±iB^?s*q^2*i^fi[»cco2^-if-^!i« 
t-ci^ 1 mw^9->±.mizn->x\.^h}:Simm. 
mmzwj>mmmm^ixti.fm(nv'jyi-^x^ 

i^fc«*-;wJiix&mcUv!S^Dio:*^fc: i O^tR 

mMm^^i.LxMm^wmm\^m^^j:h. jjbv 



1 1 

(re s i n — coated-copper 
-f o i I ; RCC) th&Zbi:mmt'ti>. ±121' 

i^ymma^m. (Tg ) jepi 1 5x:m.iz^hz 

0 0/imJaTfc=^cS.Ifc^^gt^5. JJBNd-YA 
G Wif-Jnl^fKiU—ff-ai^jS: 2 0 0-1300 
mWtOlgfflfc HiZJVl^xmi^ ( r e p e t i t i 
on rate) 5-1— 2 0k Hz<7)®Htff^v!:i:Sr 
ggfc-fS. JiENd-YAGU— r-jioafemil'- 
f'-h'-ixtb-AOO (b i te size)$^l~ 

1 0 ju m , 1f-b'-A<0#l6jIg[S: 1 ~ 5 0 m m/ 
s e c , ^'fXft ( n umb e r of passes) 

5: 1 ~ 1 ovN'x. jio:^*--'i'«o;*c^ § iz-o^rzcrm 

jEfi (effective spot size)2rO 
~4 0/im. ■eLTXyt'f ■t;H*1gi& 1~1 OO/fm. 
X^n-^:>-;Hh1^S-1~1 0li|fcit^e>yf-$:4 0 jum 

—f-(om:^ip-^f\^^mmi: 0 . 1 ~ 1 0 0 m s e 

y^V^Xl|i^ 1~1 00/xsec. A;|^XStS:l~l 

[00 14] 4^. jifeaws-Mis^ofctofc. m»m9 

mm {CCD izimMi:mmu immm^izmz 
mw^^~yf:mm-txmi:ismLx^^ti& h 
T'/r§'mmm^mi<7)m^:^iz)i\^x. mim^ 

t&{zui^ymmmm^tif:ims (rco immt 

mmmt&izu=jymmimm^tifzmizmmm 

y^Ltimnzm^m2m^-<iSf-yi:^-r^<m2 
^mm&mmm-hmt. ±Me^2eiim^mmtm 
^^iitzm.izmiz±ieMmmmzwjyiismitm 

m3mw^i!^'-yi^^<m3^mmmmi:m& 
■thmst. ±M£m3mmmim&^M:mL±^z 
ff^mm^msti:^;^. jjEig2Epeji5]S8«t: 
t>hm2mmj^i^~ytmsmm^mizhim3m}^ 
f^9~y}i i^-th h-r^wHim^ofistN d - 

YAG U-if-JrHBJt LTS/NScOiE^SSaJRtV 

i^ymmmm^ixtdm^^xwrn:. ism&if 
mi^ixfzWMizc 02 u-'f-i'mLxm2mw^ 
^-yi^izim-yx^^hiMmmmmzui^ytrnm 
mm^tifzms(D]y'jyi^xm^Lxm&u ±m 
mGfmmmzs>hmiMn^-<^-ybm3eiimmi^ 
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£<Ofi[MtN d -YAGU-i^-imMLXm/mfOf^ 

2m^^^if'~ytx'^xi^mi. ±MmW!:!^-yim 
^^tvfi&Mizc 02 i^-^-mMLxm 1 tHiffi^'N'^' 
~y±mzm'>x\.^^±3mmm!&tzwjymm^ 

Hm^tvf::m(^l^'Jyi±xm^Lxm&-t&Zb^ 

m^b-rt. m^-ox. mmbmmb<7)Tt^->mi.i 
10 ms.mmmzm^^j:?,. ±Miui^yim\i^nm(r>m§ 

liJi^^i^^\yz^ytiia-T'^yV^tU:imm (res 

in — coated — coppei — foi 1 ; RC 

c) xh^zbiw^b-^i,. iMu-jyt&mnmM 

as (Tg) *51 1 5X:a±.t,zi:hZbim^b-tt. 

m,vi^ymmi^<r>m(^w.^i^2 o OiwmOTfc'S: 
sdfcSrSi'fc-ts. ±sis^i^mmmt,zhhmm 
w^^-yb'^2mm!mizhh^2mw'^i'-yb 

^W^h h'T*-;He*coy::*^<7)N d - Y AGl^-f 
-jur^ttv— r-aj*^ 2 0 0~ 1 3 0 0 mWcOSS 

20 fflt WiZfVVX^W^ (repetition r 
ate) *l~2 0kHzOliHfcffpC:i:*Wgfci- 
JjBNd-YAGW-if-iran^^il^— f-b- 
At b'-At<?)ra<Oj£{i (bitesize)^l~l 
Ofxm. V-if-b'-A<7)^»|]l]gSrl~5 0mm/'s 
e •'''^iS (number of passes)^ 
I-IOVN-:^. JilH^<?)*-;l'iO:>c^$tov%T<0«E 
^(effective spot size)SO~ 
4 0x^in. -eLTXyNM-t/l^rtS^l — lOO/tm, X 
fM i-JVUtmi: 1 ~ 1 0 Elfc it/tr 4 0 

30 T<rimAzw>^h z b S'H^ t -rs . ±iem i aaiiii 
s m 1 nissA'^' - >- fc II 2 wsoniffiSfc:*) 
2 mw^^-yb iim-f^ \LTiti~tvmiffitz^c 
ot v-^~<miJkmif^)vx^mi: o . i ~ i o o 

msec, fVVXWi^ l~100x£sec. f-^lVX^i 
1~1 OIilfcJ:tXx^;l^=Jr-S:0. 7~2mJ<0MHi: 
LTftd^fc^Si-frs. ±EmiBJBIlIiISSWcfcS 

mm,f^9-yb^2msmmizhhm2]mf'^^ 

t $-«^Sb-r*-/Wi-e<0ttg*''2 5~2 0 0 

umoiimiiz^s^zbim^b^^. im^iBmm 

40 «fc:3i«.mi|5ISS>'N°:5'-yf:m30JS!IIBIK^t*Sm3 
I51SS>'^•^'->i: 2rSi^-rSb'T*-;l^^tf5y::«>c7)N d 
-T AGV-^-WCLikmil^-^-^^i: 7 5 0-1 
2 0 OmWCOlEHt Mt::>'^V^X^Saa ( r e p e t 
ition rate)^5. 5~8. OkHzCOtffl 
liZ^oZb ^m^b-fh . JJBN d -YAGV—f-M 
I^il-— r-b--i.fcb--At<7)ScOlEffil (bit 
e size)i&l. 5~4. 5;Ltm, b'— A 

<0^ffifi»S^ 15—24 mm/sec. y'?;^Sc(num 
ber of pas s e s) ^2~4>''?X. JUXI^ 

50 ${OV^Tc7)aiEffl (effective 



1 3 

spot s i ze ) $'30~5 0>Lim, ^fC:^>'^ 
^:>-;PrtSS:3 0~5 0/im. XJ-i^ -tfUmmLi 2--' 
smaXXfi^yi-i 1 5~4 OumCOimiiZB^tZ 

2:0. l~10 0msec, .'^;^X(i^l~10 0JLcs 
e c . ^VUXWLi 1 — 10 |BIt> it^X^f./l'df-Sr 0 . 7 

ramSSStJ)!.^ 1 IlIl»^N"^'-yi:^3EPSiJ|5|S&fl{c 
T*-;K0ttg3!)« 2 5~2 0 0 xt m<03iHt:5:i) i: S: 

[00151 Mtc. ±EBW$-^«ofc«)C. m^m2 
i^s«JHR (CCD izimmi:mL. ±samm± 

^mmizu=jymmmm^tu::mm (rco ^ 
mmtx. ma. joff-rssKt, iMom. mz^ti 
ti±s^mmmzui^ymm^m^tvf::mizm 

th^ -/^mm&itxmmmmizimrhm§ 

fc. ±iEp<«y='r$<x/^«lSfcfirr^<0^2IIIB>'N-^'->^ 
*t-^<lg2EpeiJlHl»S$rmi-SSI§i:, JJ2m29] 
lSiJlHl8&a*qg]£$ iiJtMcHt: Jiffi^J^MJRtc i^' 

yimwmm^tuimsimmLx. im. jnEL^! 

•/^S^»j£Uv:a. lg3IllS5>'N-^-y^*^sm39 

mim.Lxm^j:fnmnmw^^-y^^&mn 

^^iitimLnzemmmm-^mt^ii:^. 'y^£ 
< b i>-mj±mmm^mmw'<9-yt:imti> 

S^^b'r*-;H±Br^<7)fiatN d - YAGl^-- »f 

-imtxm^mizw^Lx o b^i&±.&mm^ 
^mtzhmw^^-yij^t^&TRn'Simmmizmm 
Lx&.mt^mw'<^~ytT^xm^m. ±mmw< 

i^-yim£^ilfi.^izc Oi U-^-i:tmLXWL 

Tmmm^'<^-yff)±mzm'>x\.^i,±ssmmmf& 
izwjymmn}^m^tvf::m(^\^'jyi:±xmiL 
xmmti:ibim^b-t&. tt^x. mmbmm 
bcot^-fvmamzUcm-^Mrmizx oascm 

mm'\^±Lx^mmmmzm^^j:i>> mui^y 

«e«!ft#««^)^{ix.-iC4f v^Vi^y^in-r-f y^^ 
tl/c^lS (resin-coated-foil ;RC 

c)X'$>?>^bim^b-ti.. }Mwjymim\t^ 
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ffljg (Tg) *>'i 1 5'CKLhl:^rl.C:i:*SBt-tl>. 

m.vi;ymm\i^mff>mifi2 ooummiz-^j: 
\mm-hmmmmzmi^^ti. ^<^\i'Tt^-m 

^<7)/i»^c7)N d-YAGW-if-jDl^il^-if-tB 
ijj^ 200 — 1300 mWOlffli: mzyVUXfm. 
©(repetition r a t e ) 5^ 1 ~2 0 kH 
zco^izfro^b^m^b-tt, JJBNd-YAGl^ 
-if-inl^i^— f-b'-A b b'-A b £7)ScOffiSI 
10 (bite s i ze ) ^1~1 Oj«m, 9*— b'— 
M><OimaL^t: 1-^5 Omm/s e c ^ A'XS (num 
ber of pas ses) $rl~10>'N';^. jDlft 
<0*-;K0:*;^ 3 tittSffiiEtt (effective 
spot s i ze ) ^0~4 0/4m, 

■^;H^@*1~1 OO/zm. x^u-t)ummwL^i-i 
OlllteJ:t^e«-/^i&4 O/xmOTiOKHKg^SCli: 
fc -f-S , ±E«0^^«yt:toiOb'r *-;WJI?! 

m-rmmmm^tzm&^tL^ ^(/a^r^^-iv-m^ 

20 l~100msec, >'t;l';^ili5^1~100//sec, 
>'^°;^;^SC^^ 1~1 OI5Ii5j:lXx:t.;l'4f-$^0 . 7— 2m 

j(omibLxmzbm^b-tt. ±Mimm(^)m^ 

tl^ •e<Ob'r5^-;Wi-?-Ottg*«2 5~2 0 0 Am<OK 

Tt^-Mimuj:\'^eiimm&mmzm&$ti. sgib 
r*-;wg«<03t*<0N d -T A GW-if-jni^fefWi 

l'-1f-aj^j5^7 5 0~l2 0 0mWC05ffli:t. Mz 
^'ijUXf^^M (repetition rate)^ 
30 5. 5—8. OkHzCOimiiZ^o^bimmb-th, 
±IBN d - Y AGV— f-Jloa^fHiW—r-b'-Ai: 
b'— AfcCO^CO^ (bite size)?rl.5~ 
4. 5/im, L'-1f-b'-AO»l)^$-l 5-24m 
m/s e c , V'CXS ( numb e r of passe 
s) ?:2~4>'N*x. lniXft<!0*-;l^tO:*:#3tov^TO 
UiEtt (effective spot size)?: 
3 0~5 0/xni, 'eLTXVN'-f:^;H^@$^3 0~5 0/z 
m. >^>'N-^-?-;HlISEaS:2~5llIJ3j:t^e y^S: 1 5~ 
40um(7)^tiWi&'ti>:ibi:^^b-ri. ISSMWi 

40 ffym^cotii^i7)\zr^^-MimsL^^^wmmj^mmz 
m&^ti. §Kb'r*-/K7)}g^<^:tJ6«co2i/— r 

-C0jl0:ifeff{±>'^;l':^jaffl2:0. l~100msec. 
^WJ^ilJ-l — l 0 0;usec. ^Vlxm^l — lOm 
t>J;t^x:f;l^^-S-0. 7~2inJ«»iL-Cff9C: 

-e<0B@*«2 5-2 5 Ojitm<r)»C^*C: i:S:gi'i: 
•fS. ±iMS<0^<^>::i^iOb'r*-;K4^)^^:<i:t> 
3ffl<oa^|^mc«^-r^<Jg)S$ti., Sgb'T*-;U 
50 C0Jg^c0:t«6<?)Nd-YAGU-if-c0SlO:j&fNiW- 



(9) 

1 5 

if-coaj^j&7 5 0~1 2 0 OmWcoKHi: 
/I'^^^QS (repetition rate)$'5. 
5~8. OkHz(OmzfidZti:m'§t-th, Nd 

cO^cOffiSKbite size)^l. 5~4. 5ju 
m, f-b'-Ac7)^li)3LS$- 1 5—2 4 mm/ s e 
c , ^"^XWL (number of passes) 5:2 

—4f^x^ Jia:i^<?3*-;K7):;*:^$fc:ov>T«offiEtt 

( e f f e c t i ve s p o t size)^30~5 
^-^;Hll^iS:2~5|lltiJ:tftf -y^S: 1 5~4 0/im 

<oc 02 ^-if-«ojio:^±>'^;i'A^»!S: o . i ~ i 

00msec, ^'S/l/Xfai^ 1~1 0 O^t s e c . >'t;PX 
a^l~10[5IfcJ:tfx:t.;l'^-^0. 7~2mJ<?DK 

S[b'r*-;HiSSit'r*-;K01tg3!p2 5~2 0 0ju 20 
m<^KHt:SrS i ^ gi-i: . 
[00 16] 

[00 17] ^^\ii;)vv7yrmmm'^^£m 

fc c i 0 . b'T^-zPcoanxess^rfiiiS-frKRiom 

30 

[00 18] HI (A) tt-hm^ (C) ti^^KHtiiS 

( A ) d fc, mmizmmm^titzmmm^ 

( c c L) 4 1 itcasco^KASij^a t-ciB 1 mw^ 

^^tix^ 1 m\mmm»t>ixtzc c l 4 1 i 

(B) tc^iatc, -mm^vi^y mm) mm^ 

n/vTfflmoRC C 4 3 ^Sa^-li:-C1Kiii«a§-ti:. -e^i 

ME-t5. -ew^. ±ERCC4 31:CCL4 ^ 

1 tff)wmi^±.<nti}i)\,zm'm^j:mmm ( b i a 

cd oxide film treatment)^ 
noZ.k1fiX'%h. 

[0 0 19] *?|BBtfflV^/^il5RCC4 3{4x;K^>' 
^iOPvy (ep oxy r e s i n ) r -f 

(glass f i be r) (OilV^Pi/yjtP*^— T-f y 

4 3b(i^iag (Tg) *ni 5X:iJUi<0t<?)SrfflV^ 
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T-UT-l^^fcttS^roT. V-Jyipt:,m&^tiX\,^ht^ 

fc oest^sir^b'r^-^kjgffitJ: o#fiJ-cs>i.. 

[0020] iMvi^y^miffiW-^iimLffymfizx 
*)^mf,m'mmvhh. ^wn(ni^\tvi^yti^3m 

(r>m^if2 0 0/zmJaT«0t>O*>'a^ n.>. 
[0021] *||HBti3V^TJ±±EJnm«:^ny::fflS 
tCRC C<:0^«4 3 a^V^J±±^JIB4 3 aT^O- 
SSt-CN d -YAGU— 1 SrfflUTIS 1 W^X-m. 
ft, l'i''y*6^4 3bSrCO2U-if-2fcJ:0Jlo: 
LTa^^O:^:y>c7)b'7*-;l/4 5 Sr^Jtl. ^ fci^ 

[0022] AfW<Jfc*l6BHJ±01 (OfcHS^tOil 
0. 3tfcNd-YAGW-if-li&iflJfflLTRCC<om 
^<Ofi[atij^^:< 1 1,^«4 3 a^l^-Tixff, ^ 

mhvi;yim^'i:nmzMi.-thm^<r>Y AG\^-^ 
-nsnzVLLxmrnmif^i-^ixh, m^mnm. 

i-mtf^ai5 oiit-7P/#est:*-/i'jinxa]S*>*i6i 

[0023] *l6Bat J: "5 RCC<r^fflSrJnX-r6J© 
^tNd-YAGV-if-Ji, f|:>J (powe r) ^2 

0 0~13 0 0mW£0|gHi:L, Nd-TAGU— f- 
<^>"?;I^X^g3?t (repetition rate)S: 
l~20kHz<7)IEffl-ClT3<0*«5i^-C&l.. -et^Nd 
- YAGl^-if-cOfl^^femi^— r-b'-A t b'-A 
SiOiEgKbite s i ze) ^1~1 Ojum, 
-r-b'-AC^^|f|^i& 1~5 0 mm/s e c . 

(number of p a s s e s ) i& 1~1 O-''? 

jin:i^co*-7Pco:*c^$tov^T<oiiiEffl ( e f f 

ective spot s i z e ) $^0~4 Ojixm, 
:^^"f^-^/l'rtg ( s p i r a 1 i n ne r d 

1 a m e t e r ) ( f-b-Aj&sfi^JPJSrJ^^ Lit 
^rtS) Srl~100/tm. XJU ^tVmWMil'^ 
lO0fcL. X>'NM-t;l'tr«yf-( spiral pit 
ch) «4 0;ummTfc^^5::t3!»«a* U\ 
[00 24] ClOidtNd-TAGU— 

mig|igt=iJ^=5:<tt^ffl^linXLTl^*^. 02 

(A) \.zm^<m^. mmim^^ftf^^^mzKcc 

ff)Ui^yl^mk4 3 b ?:C02 1^— T- 2{Ci OlDI 

>^^mO. l~10msec. A;UX«i5-l~10 0 
ju s e J^n^XWi: 1~1 OigfcitXx:^^;!/^-^: 
0. 7-^21113 <7)mitLXmmZbifimtL\\ 

[00251 v:^)^fcJ;5*i%BBo*-;miaar^« 

T->'N-S: #t S b'T *-;K0je«*^l8-CJ> O . Jg 
fc. b'T^-yL-cOttSSrlSliS-frS. *IKB«OJ^, b' 
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10 0 2 61 JiSY AGW-f-t J: -SJOltac^r^TC 

ffiai^^Jfoix^ffillV-^' ( m a r k ) t i OiEU^ 
mB^iM^Th 0 . St; Y A G W-if-oBnlHS 
fcltLTC 02 U-r-cotiiXttg?::*:^ <-rhrzibiz 
h'r*-;KO*SE-& (mismatch) 

mmizwimLtHti^Th h . 

[0 0 2 71 Ltztfi-yX. ^^mr>Xo^j:'J'-^j:< bi>R 

YAGp— Hf-t: j:saio:c7)i^(cco2 r-TJio; 

[ 0 0 2 8 IM J: 0 i>mm:Mi. ^^bBo^-zI-Jio: 
C C L 4 1 1 11188A-^'-y4 2 S:a«l$-iirf 

4 0JiH2 (B) iz^Xoiz. m^<r>:^^mmm^ 

[0 0 2 91 ;< y^S4 6*g^«$futa«4 0 
(iB2 (C) tc^-Tiat. ilSc7)5^:ftMtrSt:J:'? 
^^^S^I|2|iI^Sy^•:?->^4 7 ^m-ttUfm29iB'J[5lK 

fli^w-rs 4«w eiiiis&fflR^#5 ^ t h^t^ h . 

[00301 RC C*J^fllMfl2tliUf 4 m 
•y^fl*«$ix/;aS4 OtcHtcHBIffifcRC C4 

ms (A) ~H4 (B) {ieaoEpsoiiiKaig^s 

Jtl-^ISHS^LTV^S. 03 (A) ~H4 (B) 

{zith'Tt^-fv-miij^bim^j:*). miepmrnm 
1 5 2 tms^mmmiz:^ 

m^h^m^^a^^xM^m d - yagv— r-^ 

!!Slt3n^ma5©tc|gtC02^— !f-i&Hg|t 
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[00311 ^mz\i^ ^Lx\.^j:\v^9~ywm 

iiW^i.^. 5t-f01 (A) -02 (C) tcS^I-J: 

3 \,zm.<^Amm\tx'\::Tit-^-)mm:^-Tmz\m 

3 (A)(OXol,Z. RCC53tffL^^RCC58^S 

mix. mmtsamt^. ^tx.ms (b) tijv^-cs^ 
tm*). 'j^^Kthmmij'ML^tihXdizNd-YA 

GU-f-l i:?mt&. 03 (B) tiJOTt'T*- 
10 ;P5 5 b{im39Je!||IIffi«t#t1-i.^f^'-yi:m2Ep 
eJIil»«<0||2IlIffi>'N-;J'->'5 2 b •&mSi-SJ^-C* 
f) . b'r*-7P 5 9a 1 fflgllilSSWt^^fcf 

*® 1 iiis8>'t^'->' 5 2 a i:m3 '^mmmmcom 3 

c (im 1 9S0lHlSS«{3«R«-Slg 1 m!^^^9 -y 5 2 c 

fcm2 Epejuisssio^ 2 mm(r>m 2 mss^N-^-y 5 

2- ct±. IS3 9IBiJliIS8®t*i£t-Sm3I5IS8y\- 
5'->54^^f-?.J^^. ^«^:5M;Jlo::^it 
^b-r*-;Hg«*;*^^LTV^S. ±ai?5SfL^mi 
20-2 EpieilHlS8^O^-«:J'-yiO^«i0 1 ( A ) ~ ( C ) 

tmmt. bij^u ±ssmLx\>^^j:\>^mi-m3eii 

eJIll»;i*^liiJ^=3:< t *> 3fflcOEPJ81llI»«^^LT 
V^Sm 1 - 2 - 3 EpjeilsiffiWiOM-^-yajg^fiit 

-V^^V— f-ti ')^^=3:< fc fcRCC 5 3c0*e^ 
<^)-a5*-CI^Lfc1^. 04 (A) fc^J:5t;C02 
V— !f-^ H^LTIg 1 l3SSA-^-y<7)±a5tSot:v^ 
i>RCC<7)]yi^y{:-^Xl^LX^^^ZbimtL 

[ 0 0 3 2 1 03 (A) -04 (B) 

30 d -oco^rttc® 1 - 2 weHHSSSSra 

tei-S b'r*-;P5 5 b fc® 1 - 39JgiII5|!SS^V^{il5 

1-2-3 aaiiiiB«<o#M-:5'-y s brj^- 

71-5 9 a. 5 9b*S|5l^tc:#?5E^SJ©^, -V^P— ^- 
TJnx-rs m 1 - 2 a)SiJ|5iB«SiOv\-^-y 
5 ^te^S b'T*-;i- 5 5b ^ anift. 15 1 - 3 BJliJIil 

mm. mi -2- 3 ^smmm<o^^-i^-yiis^ 

h b'T*-;!' 5 9 SrUDl-r S i: Mi^WRJt 

|ig-?b'T*-;KO-ai2:llIO:-ri.>'N':J'->'«SiOJ* S \z 

[ 0 0 3 3 1 m 1 - 3 BJeJlHlffia^lr^i^ 1 - 2 - 3 EP 

1^. mi-29])eilHl*8e^WN-:J'-yS:3lttSb'T* 
-;l-«O:^J:0b-Td-x-;K?5;*c#§*«:^§<^rS. 
3&«->T. Nd-YAG^-1f-J4«:ftS:7 5 0~l2 0 
0 mWc^KHi: L. N A-Y KQ,\/—f—<r>i^)V%^^ 
fC(±5. 5~8. OkHzOlffiHTiTdifcjEpiOJi^ 
Xhh, Nd-YAGl'— !f-<^f^^H?K±L— if-b' 
-Atb'-AHc7)!£^$-l. 5—4. 5/zm. V—^- 
50 b'-A«?D^iJl3^$- 15— 25mm/sec. >»N"X|gc2- 



1 9 

30~50/im. -?■LTXy\•-f-^;^rtgS■3 0~5 0Jt/ 
[0 0 341 »:t:, Nd-YAGU— ^'-SrfflV^THl 

( B ) t0^<7)ii"5 . mmtm^^titzumzRcc 

[00351 *l6Bgoi^. «5g^gJnXtcM^=5:C o 
2U-if-{iHi (A)~H2 {C) ffym^^tn 

t ^ . 1 - 2 wemis&aiawN-^-y ^ t-r 
;^-;i.tifcLTii 1 - 3 mmmm.^\m 1-2-3 

-3|1188B^I.^«I51 -2- 3QlSiJ|lISS«S<^A-:J'->- 

[ 0 0 3 6 1 ::<oj: d (3h'T*-;i^jS$n;t««4 
oii04 ( B ) «o i 3 tc. a#«:traTii«»^ •/ 

«^aa<^)¥S:ftsiio^rafc J: o^^^^^3|5l^sv^•^^- 

y 5 4 S-Jgj£ttttf 6 JlEpeJIllRfflSS:!!^ ^ fc3&«T& 

[00371 OT. *ISBB* II6S0!1^51 frftMtWfcii 
(00381 (HiSW) 

(mm\) ccL±tciis<o!^:ftsi$-at'C9)eiiii 

llfl:ISSrjejSL.:^:C C Ll=l6^iaS*«*<; 1 7 O-CT'fe 

^<05$**4 0>umtf)RCC*S[SL. *«>2 0-3 
0 k g/c mi<7)Btfit 1 8 0'Cm±iOajgfct>V^-r 4 

Y AG L-cttS*^ 6 0 At m<Oh'r*-/l' 

( t a p e r d t y p e ) <?DK 'J^V-SO 

cDi®SS:4. lAim. I— -r-t'-Aio^aas?: 1 

8.840 mm/s e c . fWXW^ 1 JlHl^ 
*-;K0;*;2;$tov^Tc^iEffiS:34. OO^im. 
LT, X>'\°>f:^;l'rtg2:24. Ojum. -f^HlIS 
m:2n. bf yf-&23. 0 O/im. jDlSSSr^^t 
Lt^-1f-t'-Ac07*-;<^X$:0. 4mmt^ 

P-1f-oaJ::'jJil 1 5 OmWfc fCJllXL^t. 
[00391 -^^U-if-Tb'Td-x-;P3&qg^§ 

^Jnitiit. i<o|gco2i^-if-3iauii— -r-o^ 
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Wi^'^f^WX^aiJ^ 0 . 5 m s e c . .'^^WXcOfgS: 2~3 
/X s e ci5i.WWX3m(r>mSin\iZii\^X1&^'ki:y^ 

[00401 iOidt. MSflfc«iiilll«fc^B!Mt 
®3K^*:7-f;PA ( imagb 1 e dry fil 

m) im^L. aLv^yyi5i:x/m.y < 

10 ;P-i>ii|Sif^?:aifClHlS&VN-:J'-y^m$-«t:t. Ht 

-/^M-rJ'-y^ •y^S-tf-3T»2 5 AtmcOS 
?fDCu^-y4f«i:. $>;1 0AtmC0fl[$<0S n/Pbpt 
y^ft'X y^y^i'^i^XhSrJg^tJt. ^LT, 
-f ^I'AliJSItJitXx.y^y^'fcJ: *)-yf'm^j:im^^ 
Sn/Pb?riiISILTi1>Si:rt«i:Sraite§-e:SlHl 

20 a«sti.-rb-r5^-;n^<o^ y^fltT^giayi^nrfcss 

[00411 (fia5«^l)a«O0r^fiMtNd-YA 
Gi^-- lf-iO»-Cb'r*-;u&jeiRU;tc: Sr^v^Ttt 
±IE»ifi0!ltl^-=3::frffi-C4«Epjeilil!Sa«5rl!jSL 

aSrS. 555kHz, r-b-Ai:b--ASi:<^ 
mt^A. 14/im, V-1f-b'-A<7)^jSSSr2 
3. OOmm/sec, )VVXW^ 1 >''«X, JnX^* 
-;K7fc»c#SfcoV^TO*i]Efi^3 0/zin. ^LXX^^ 
30 ■^^;HDSr35Am, X>»^•>f:^;HiI^£3IlIt^J:t^ 
t>yf-$rl4. ITjumfcL. V-^-^^MtllS 
Om^\iZLXXf^^i-)V1v^f,zX^MLLtl^. i^—f 
->"?;l^x^»aSr 7 . 14 2kHz, f-b'-Afc 
b'-Ai:C0S<^ffilSiS-7. 2 8Atm, W-if-b-AO 
mmSi3 2. OOAtm, ^"CXia^iyN-X, JnlltiO 
*-;K0:*:# ? fzr>\^X\msm.^ 7 5 /z m , u— T- 

[00421 ^a)Xo\iZ^d-Y AGV-f~cr)?t.-X2. 
SPgti:-3 T b'T^-yl-Jnl^tf -5 itmnzn LX b'r 

H6(c*L/::J:dt, Nd-YAGP'-if-tf3;^iiTb'r 
*-;l'S:}g«Lfci©^CCL<0>'N"^'-ytiM5S3g ( e n 

d-po i ut) \,zi5\.^xw&Lxmmzwm^t 
[00431 {mm2) cci.<,zifyxwim^<r)r 

^T^yfcffl?S3 3a^SHtT, InE, imLXzrv 

rv^iiWt^'trdk. n^-><mmzm^-th^ 
^x y^y^tiOI^S^. C02ix-if-^fiJfflLT 
rvrv^m\,z\irit^~)V^J&^Lti^h Sr^V^t 
50 {iJ:a?ra0)ifc|g-:5::)5^T-419iaiaIS&aS[i&i!Ji 
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■flzbizX'OC 02 !f-fiimt<ih'T*-;u*>' 
[0044] (l6HB{a|2) RCC^2tS:S«UTJnl»L 

1- 2-3 6p]S'Jlll88JlSiOIll»A-:J'-yA^L^: h'T 

:tF5eT6®9JSiJlilS8«Si&isiittfe. zcof^. ^yv- 

-f-c7)f^^bmi^-1f->'^V^:^M«88c^ 6 . 6 6 6k 
Hz, Ix— !f-t'-Afcb'-AC0SOffi^Sr3. 3 8/< 
V— •f-b'-A<7)^S)aLS2:2 2. 5 0inm/se 

5-ffliE«2r4 0jLim. -tLTX^'sM :^;^rtg2r3 8/x 
m. xyNM-t;HiiraS^4IlIfcJ:t^tr y-^5rl8. 38 
jMint^L, l'-^-<^)ai:ftfil ISOmWtcUTaD 

[00451 -e^oa, -\'^^l'-1f--Ct*T*-;k)!)«Jg^ 

JniLjt. Z^m. cozi^-if-aiiliOW'— r-c?^ 

fN±>'^V^X^»i^ 0 . 5msec, ^^ykXcOgS^ 2~3 
ju s e c fc J:t^yNVPX|S^ 3 |ilco«Hrttcfcv^Tffl;^k^ 
h^X:L^)Vi(-^Q. 7~2mJOffiH-C^L;t. 

*a^L. -eolSa^HSKSLfc. h*T*-;Wi08 
i')^^^:. ■eoi:g3&«2 0 0;wmOT->'?-J^ST&r) 
ft. \.lti^':>x. *^fiKBfc:J:^U^ccL£7)y^•^'->{ia 
m^ix-rb-T^-zl-rtco^ -y =^S«0}eift*fHitt::^ 1 - 

2- 3 9l)S!ll5l»«S<0^W±KS*J^:V^fc 3 ^ bt^ 

[0046] 

T*-;P5:Jg^S ^ fc tc: J: oT^rt<7) b'T*-;UO 
[0ffi<^fi»^:giH.3] 

[01 ] *l6BBtJ:-5.4aEpe'JlHlS8S«<OS8jSIgH-C 



[02 ] *^tJ:S4BQlS0|aiS&^<^)igjtIgH-r- 
[03 ] *^^tJ:l. 6lQJlSOl5lS8fflS<7)i»J&IS0T' 

[04 ] ■¥m\z}^hmmmmm.<r^i3mx 

[051 *3%BBKJ: ►)SJi<7)^<ob'r*-;KOBriBfl} 

10 [06 1 m^-^mzi. ^■m.(r>m.<r>\^rit^-)v<rM 

[07 1 fficofiaws^tci OIKtf^««ob-r*-;i^ 
[08 1 J: Oaatf^XficO^ScOb-T^-^UOBf 

[091 -mm:^mmmw^<rmmmmr:h 

[0101 taa6c7)j5rafc:J:S^®Epai[lI!85««<OSiri: 
S0T3SS. 

20 [011101 OeoSiSggfcfeV^T^m^rb'T*-;!' 

[0121 01 0<Oi8JijiSfcl3V^Tfl!l<7)JgJS<7);f^:5: 
b'r*-/l'*«*^S3iS$-iiW-S:t*coa«<7)[grjio^ji 



[01 31 mm=in-mszxh^memm^sm.<m 
jtiS0-e&s. 

[0141 ffio«!3l«o:fir^fcJ:&^S9JMIlIS&»R<oil 
JSlS0Ti>S. 
30 [01 5] 013tJj:i;014«gjS^tct>V^T^a 
^:b'r*-/l'2:*i'&iaSS:SiBB^S!t«x:oa«[coBfB 
«lfi!t0-Cfc-S. 

[flr^^OiiHB] 

1 

2 C02W— if- 
40 

4 1 CCL 

4 2 lHlS8v\':?->' 

4 3 RCC 

40 4 5 b*r*-;i^ 

4 6 ^>y^rfl 
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[@8] 



[015] 
(A) 



as as 




CB) 
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1012] 




